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When /c2 > (p2 + cf), the wave travels without change of type and with velocity
We have now to  consider what  occurs when A;2 < (p2 + q*).    If we  write ^2_^p2_g,2__^ we nave [n place of (12)
•^ = cos_p« cos qy {Aeikat+^z + Beikat~^} ;   ............... (15)
and for the realized solution corresponding to (13)
ty — cospx cosqy e~*z coskat .................... ..(16)
We conclude that under these circumstances the motion rapidly diminishes as z increases, and that no wave in the usual sense can be propagated at all.
It follows that corrugations of a reflecting surface (no matter how deep) will not disturb the regularity of a perpendicularly reflected wave, provided the wave-length of the corrugation do not exceed that of the vibration. And, whatever the former wave-length may be in relation to the latter, regular reflexion will occur when the incidence is sufficiently oblique.
The first form of solution may be applied to give an explanation of the appearances observed when a plane wave traverses a parallel coarse grating and then impinges upon a screen held at varying distances behind*. As the general expression of the wave periodic with respect to x in distance a- we may take
A0 cos (/cat — kz} + Al cos (poc -f/j) cos (kat — ^z]
+ Bl cos (pa; + <fr) sin (kat — ^z) 4- -42 cos ('Ipoc +/2) cos (kat — ^2} + . . . ,
where
p = 27T/0-, k = 2-Tr/X,  and tf = 7c2 - p\ tf = 7c2 -
the series being continued as long as /ct is real. We shall here, however, limit ourselves to the first three terms, and in them suppose A1 and 7JX to bo small relatively to A0. The intensity may then be represented by
J.02 + 2J.0.4! cos (poc -f /) cos (kz — ^z)
+ 2^.0^ cos (px + g) sin (kz - ^z}. . . .(17)
The stripes thrown, upon the screen in various positions are thus periodic functions of z, and the period is
27T                  2
if X be supposed small in comparison with o-. Ib may be noticed that, if the position of the screen be altered by the half of this amount, the effect is equivalent to a shifting parallel to K through the distance %<r. Hence, if tho grating consists of alternate transparent and opaque parts of width ^a-, the stripes seen upon the screen are reversed when the latter is drawn back
* Phil Mag. March 1881, "On Copying Diffraction Gratings and on  some Phenomena connected therewith."   [Vol. i. p. 504.]gratings any departure from a straight line has the effect of causing the dust in the slit and the spectrum to have different foci—a fact sometimes observed" (Rowland, "On Concave Gratings for Optical Purposes," Phil. Mag. September 1883).
